STATEMENT OF WORK

MBARI MOOS MOORING DYNAMIC ANALYSIS and STRAIN RELIEF SYSTEM DESIGN, rev 0

Mark Greise – 12/20/00

Background

MBARI is designing an ocean observatory mooring that will have two configurations based upon location and purpose. The first configuration is the Upper Water Column Configuration and is shown in Figure 1. The second is the Benthic Configuration and is shown in Figure 2. The primary and secondary locations are listed in Table 1. Also listed in Table 1 are the expected surface buoy payloads (electronics and instrumentation) for each of the configurations including their weights and locations. In Table 2, the location, size, and weight of the instruments along the riser are tabulated. The service interval for the moorings is assumed to be one year with total deployment duration of five years. The annual service will include replacement of all elements in the upper water column subject to bio-fouling and high wear. A system availability of 90% is denoted in the specification (MBARI document MOOS Systems Design Requirements, rev 1.5).

Tasks:

1) A dynamic analysis of  the two mooring configurations at the primary locations to:

a) Characterize buoy system behavior (loads and shape in the riser and approximate surface buoy motion)  under conditions occurring 90% or more of time during the year (corresponds to availability specification for mooring)

b)  Estimate the maximum time during the worst monthly conditions that this condition is exceeded (worst case monthly availability),

c) estimate fatigue life for riser for primary locations

d) recommend surface buoy shape and displacement,

e) determine maximum response for a 25 year storm in the all locations and the impact on designing for a 50 year storm in the primary locations (survival)

f) Determine loads in a given sea state incurred while replacing the top 50m of riser (Benthic Configuration) assuming top section is pulled on deck of ship within a given radius.

2) A dynamic analysis of the secondary locations to:

a) Estimate survival storm return period of the 25 year primary location design (i.e. it can survive a ten year storm, etc.)

b) determine impact on design of upgrading system to handle 25 year storm at secondary locations as well as primary (if any)

In addition, the MBARI seeks advice regarding the following issues:

g) Is a swivel necessary for the EO Riser to prevent hockles?
h) Can the angle of the upper riser relative to vertical be minimized (kept to 15 degrees or less) to facilitate the use of a profiler in this region (upper Water Column Configuration? The profile region would also have to be free of floats.
i) What type of deployment is required to prevent damage to the riser? Controlled lower? anchor first?, buoy first?
j) What size subsurface mooring is required of the AUV dock? 2m sphere? 

k) Is strain relief required at the top and bottom of the EO riser in both configurations?

3) A concept design of the strain relief system for each of the configurations. This strain relief will be designed to:

a) adequately protect the riser during worst case conditions and motions as determined from the dynamic analysis,

b)  maintain a minimum bend radius for the riser that will be provided by MBARI,

c) survive a 25 year storm for each location (the impact of surviving a 50 year storm on the design should also be determined)

In additions, MBARI seeks advice regarding the following issues:

d) What is the minimum length that will function properly in the Upper Water Column Configuration to facilitate the use of a profiler as close to the surface as possible?

e) How susceptible is the strain relief to bio fouling? Is annual replacement sufficient?

Period of performance:

The contractor shall deliver the final reports within 90 days (WHOI to advise if this is not sufficient) of the award of the contract unless the schedule is impacted by MBARI. Any additional time and/or expenses needed to complete the task(s) must to be presented to MBARI for review and approval as soon as possible to minimize schedule impact. 

Quotation:

Please submit a written quotation for the tasks listed above. If any information is required that has not been supplied to complete the quotation, please notify MBARI as soon as possible.

Contact:

All questions and correspondence should be directed to:

Mark Greise

Phone: (831) 775-1861

Fax:      (831) 775-1646

Email:   grma@mbari.org

Cc: Mark Chaffey, MOOS System Engineer

Email: chma@mbari.org
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FIGURE 1 – UPPER WATER COLUMN CONFIGURATION

CONFIGURATION 1

[image: image2.png]2500

3500n

URFACE EXPRESSION, Discus shape buay

WHOI Hose Straln Rellef
In-line Cannector for
annuol changeaurs

RISER, 068 clam EO cable, EA=22x10°6 lbs
38 Kip break strength, 18° nin bend rod.

Benthic Conflguration

Prinary Sites:
D East Pacific Rise ¢3500n>
2 Montersy Bay CAD00M

Secandary Site!
1 Juan de Fuca (2500m)

Subsurface Buay, spherical

| AUV Tocking Station

Benthic Nades

Wet Mateable Connegfor

Sk





FIGURE 2 – BENTHIC CONFIGURATION

CONFIGURATION 2
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								TABLE 1 - MOORING CONFIGURATION SPREADSHEET

		LOCATION				LAT/LONG		DEPTH(m)		SURFACE BUOY		PROFILER		AUV DOCK		E/M CABLE

										PAYLOAD (kg)		RANGE (m)		DEPTH(m)		DEPTH

		UPPER WATER COLUMN

		Primary Location

				California Coast				4000		1800		0-500		500		500

		Secondary Locations

				Monterey Bay		36.7N/123W		>1800		1800		0-500		500		500

				Eq/Pac		0 N		3000-5500		1800		0-500		None		500

				Station P		50N/45W		3600		1800		0-500		None		500

		BENTHIC

		Primary Location

				N.E. Pacific Rise		25N/109W		2500-3500		1800		None		Bottom		Bottom

		Secondary Locations

				Juan de Fuca		46N/131W		2780		1800		None		Bottom		Bottom

				Monterey Bay		37N/123W		4000		1800		None		None		Bottom

										TABLE 1





Sheet2

		





Sheet3

		






_1038731388.xls
Sheet1

				TABLE 2 - MOORING INSTRUMENTATION SPREADSHEET

		UPPER WATER COLUMN

		INSTRUMENT		DEPTH		LENGTH		WIDTH/		DRY WT.		WET WT.

				(m)		(m)		DIAM (m)		(kg)		(kg)

		Profiler		0-500		2		1 (diam)		40		variable

		AUV Dock		500		1		1.5 (diam)		40		10

		AUV		500		2.5		0.6 (diam)		180		-1

		Other instruments		?		?		?		?		?

		BENTHIC CONFIGURATION

		INSTRUMENT		DEPTH		LENGTH		WIDTH/		DRY WT.		WET WT.

				(m)		(m)		DIAM (m)		(kg)		(kg)

		AUV Dock		Bottom		1		1.5 (diam)		40		10

		AUV		Bottom		2.5		0.6 (diam)		180		-1

		Other instruments		?		?		?		?		?
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